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(54) AUTOMATIC STEERING DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a driver from feeling automatic 
steering to be troublesome due to a change of steering reaction force 
torque while preventing the driver from feeling incongruous because the 
driver can not recognize automatic steering without impairing the 
effectiveness of automatic steering. 

SOLUTION: A target amount of steering of left and right front wheels A8t is 
operated (S20 and S30). When an absolute value of the target amount of 
steering A5t exceeds a reference value So, normal assist torque Ta is 
operated (S90) and automatic steering is performed so as to generate the 
assist torque based on the target amount of steering A5t (S120 and S130). 
applying reaction force of automatic steering to a steering wheel 1 4. When 
an absolute value of the target amount of steering A5t is below the 
reference value 5o (S80), an increased assist torque Ta is operated (100) 
and automatic steering is performed so as to generate the assist torque 
(S120 and S130), preventing an unnecessary reaction force of automatic 
steering from being applied to the steering wheel 14. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The self-fright steersman stage which **** a steering wheel, without being dependent on steering actuation of the operator 
to a steering wheel, A target steering quantity operation means to calculate the target steering quantity of said steering wheel, and the 
control means which controls said automatic steersman stage based on said target steering quantity, and carries out automatic steering 
of said steering wheel, It has a cognitive means to give rotation or torque to said steering wheel according to the **** situation of said 
steering wheel by said automatic steering, and to make an operator recognize said automatic steering. Said cognitive means is an 
automatic steering system for vehicles characterized by reducing rotation of said steering wheel to the steering quantity of said steering 
wheel, or the ratio of torque as compared with the time of the magnitude of said target steering quantity exceeding a reference value 
when the magnitude of said target steering quantity is below a reference value. 

[Claim 2] Said cognitive means is an automatic steering system for vehicles according to claim 1 characterized by reducing to 0 the 
rotation or torque given to said steering wheel according to the **** situation of said steering wheel by said automatic steering when 
the magnitude of said target steering quantity is below a reference value. 

[Claim 3] Said cognitive means is an automatic steering system for vehicles according to claim 1 or 2 characterized by setting up said 
reference value small, so that the magnitude of the degree of ****** of said steering wheel by said automatic steering is large. 
[Claim 4] Said cognitive means is an automatic steering system for vehicles according to claim 1 or 2 characterized by judging the 
danger on vehicle transit, and setting up said reference value small, so that said danger is high. 

[Claim 5] The **** driving means which said automatic steering system is included in a steering system as said a part of automatic 
steersman stage, and carries out the **** drive of said steering wheel relatively to said steering wheel, It is the automatic steering 
system of the semi steer BA1 WAIYA type which has an auxiliary **** torque generating means to generate the auxiliary **** torque 
which is included in a steering system as said a part of cognitive means, and assists **** of said steering wheel. Said cognitive means 
is an automatic steering system for vehicles according to claim 1 to 4 characterized by reducing the ratio of the torque of said steering 
wheel to the steering quantity of said steering wheel by increasing said auxiliary **** torque, when the magnitude of said target 
steering quantity is said below reference value. 

[Claim 6] The **** driving means to which said automatic steering system carries out the **** drive of said steering wheel as said a 
part of automatic steersman stage, It is the automatic steering system of the steer BAI WAIYA type which has a reaction force torque 
grant means to give reaction force torque to a steering wheel as said a part of cognitive means. Said cognitive means is an automatic 
steering system for vehicles according to claim 1 to 4 characterized by reducing the ratio of the torque of said steering wheel to the 
steering quantity of said steering wheel by reducing said reaction force torque, when the magnitude of said target steering quantity is 
said below reference value. 

[Claim 7] It is the automatic steering system for vehicles according to claim 5 which said **** driving means is gear ratio adjustable 
equipment for steerings, and is characterized by said auxiliary **** torque generating means being power-steering equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power steering system of vehicles, such as an automobile, and relates to the 

automatic steering system which steers a steering wheel automatically if needed in a detail further. 

[0002] 

[Description of the Prior Art] For example, based on the amount of strike slips of the vehicle to the slow lane, generate the controlling 
torque for steering, and automatic steering of the steering wheel is carried out as indicated by JP,1 1-73597,A. It is the automatic 
steering system which performs the so-called rain keeping assistance whose vehicle prevents deviating from the slow lane by this. 
Based on the curve situation of the slow lane, a neutral zone is set up about the amount of strike slips of the vehicle to the slow lane, 
and when the amount of strike slips of a vehicle is in a neutral zone, the automatic steering system constituted so that controlling 
torque for steering might be set to 0 and automatic steering might not be performed is known conventionally. 
[0003] 

[Problem(s) to be Solved by the Invention] In the automatic steering system concerning the proposal of the above-mentioned point 
Since a neutral zone is set up based on the curve situation of the slow lane, and control of rain keeping assistance is not performed at 
the time of curve transit of a vehicle when the amount of strike slips of a vehicle is in a neutral zone Although it can prevent that the 
steering reaction force by control of rain keeping assistance does not act on a steering wheel, but originates in control of rain keeping 
assistance, and an operator senses troublesomeness Since control of rain keeping assistance is performed even if the amounts of strike 
slips of the vehicle to the slow lane are few in the time of the usual rectilinear-propagation transit etc., there is a problem that originate 
in the steering reaction force in that case acting on a steering wheel in detail, and an operator senses troublesomeness. 
[0004] Moreover, although it is [ that this problem should be solved ] possible to set up a comparatively large neutral zone also in the 
time of the usual rectilinear-propagation transit etc., since control of rain keeping assistance is no longer performed in that case as long 
as it is in a neutral zone even if the amount of strike slips of a vehicle is a comparatively large value, the effectiveness of control of 
rain keeping assistance falls, therefore the problem that where of control of rain keeping assistance is no longer performed effectively 
**s. 

[0005] Moreover, although it is [ that these problems should be solved ] possible that the reaction force of the controlling torque for 
steering is made not to be given to a steering wheel, without setting up widely the neutral zone of the control [ itself] of rain keeping 
assistance In that case, even if the amount of strike slips of a vehicle becomes large and control of rain keeping assistance is 
performed, in order that the reaction force of the controlling torque for steering may not act on a steering wheel at all, The information 
which shows that control of rain keeping assistance is performed is not transmitted to an operator at all through a steering wheel, 
therefore there is a problem that an operator senses sense of incongruity and insecurity. 

[0006] This invention sets up a neutral zone based on the curve situation of the slow lane about the amount of strike slips of the 
vehicle to the problem like **** in an automatic steering system, especially the slow lane. It is made in view of the problem like **** 
in the above-mentioned conventional automatic steering system constituted so that controlling torque for steering might be set to 0, 
when the amount of strike slips of a vehicle was in a neutral zone. The main technical problems of this invention by reducing rotation 
of the steering wheel to the amounts of control of a steering wheel, or the ratio of torque, when the magnitude of the automatic 
amounts of control to a steering wheel is small Preventing that an operator originates in the ability of automatic steering not to be 
recognized, and senses sense of incongruity and insecurity without spoiling the effectiveness of automatic steering It is preventing 
originating in a steering wheel's rotating superfluously or changing the torque, and an operator sensing troublesomeness at the time of 
automatic steering. 
[0007] 

[Means for Solving the Problem] The self-fright steersman stage which **** a steering wheel, without depending for main above- 
mentioned technical problems on the configuration of claim 1, i.e., steering actuation of the operator to a steering wheel, according to 
this invention, A target steering quantity operation means to calculate the target steering quantity of said steering wheel, and the 
control means which controls said automatic steersman stage based on said target steering quantity, and carries out automatic steering 
of said steering wheel, It has a cognitive means to give rotation or torque to said steering wheel according to the ***** situation of said 
steering wheel by said automatic steering, and to make an operator recognize said automatic steering. When the magnitude of said 
target steering quantity is below a reference value, said cognitive means It is attained by the automatic steering system for vehicles 
characterized by reducing rotation of said steering wheel to the steering quantity of said steering wheel, or the ratio of torque as 
compared with the time of the magnitude G f ****** target steering quantity exceeding a reference value. 

[0008] Moreover, according to this invention, that main above-mentioned technical problems should be attained effectively, in the 
configuration of above-mentioned claim 1, when the magnitude of said target steering quantity is below a reference value, said 
cognitive means is constituted so that the rotation or torque given to said steering wheel according to the **** situation of said 
steering wheel by said automatic steering may be reduced to 0 (configuration of claim 2). 

[0009] Moreover, according to this invention, that main above-mentioned technical problems should be attained effectively, in above- 
mentioned claim 1 or the configuration of 2, said cognitive means is constituted so that the magnitude of the degree of ****** of said 
steering wheel by said automatic steering is large, and said reference value may be set up small (configuration of claim 3). 
[0010] Moreover, according to this invention, that main above-mentioned technical problems should be attained effectively, in above- 
mentioned claim 1 or the configuration of 2, said cognitive means judges the danger on vehicle transit, and it is constituted so that said 
danger is high, and said reference value may be set up small (configuration of claim 4). 

[001 1] Moreover, according to this invention, it sets in above-mentioned claim 1 thru/or the configuration of 4 that main above- 
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mentioned technical problems should be attained effectively. The **** driving means which said automatic steering system is 
included in a steering system as said a part of automatic steersman stage, and carries out the **** drive of said steering wheel 
relatively to said steering wheel, It is the automatic steering system of the semi steer BAIWA1YA type which has an auxiliary **** 
torque generating means to generate the auxiliary **** torque which is included in a steering system as said a part of cognitive means, 
and assists **** of said steering wheel. When the magnitude of said target steering quantity is said below reference value, said 
cognitive means is constituted by increasing said auxiliary **** torque so that the ratio of the torque of said steering wheel to the 
steering quantity of said steering wheel may be reduced (configuration of claim 5). 

[0012] Moreover, the **** driving means to which said automatic steering system carries out the **** drive of said steering wheel as 
said a part of automatic steersman stage in above-mentioned claim 1 thru/or the configuration of 4 that main above-mentioned 
technical problems should be attained effectively according to this invention, It is the automatic steering system of the steer 
BAIWAIYA type which has a reaction force torque grant means to give reaction force torque to a steering wheel as said a part of 
cognitive means. When the magnitude of said target steering quantity is said below reference value, said cognitive means is constituted 
by reducing said reaction force torque so that the ratio of the torque of said steering wheel to the steering quantity of said steering 
wheel may be reduced (configuration of claim 6). 

[0013] Moreover, according to this invention, that main above-mentioned technical problems should be attained effectively, in the 
configuration of above-mentioned claim 5, said **** driving means is gear ratio adjustable equipment for steerings, and said auxiliary 
**** tor q Ue generating means is constituted so that it may be power-steering equipment (configuration of claim 7). 
[0014] 

[Function and Effect of the Invention] Since according to the configuration of above-mentioned claim 1 rotation of the steering wheel 
to the steering quantity of a steering wheel or the ratio of torque is reduced as compared with the time of the magnitude of target 
steering quantity exceeding a reference value when the magnitude of target steering quantity is below a reference value When the 
magnitude of the steering quantity of the steering wheel by automatic steering is large Rotation or torque can be certainly given to a 
steering wheel, and an operator can be made by this to recognize certainly the **** situation of the steering wheel by automatic 
steering. Moreover, it prevents that rotation or torque is given unnecessary for a steering wheel when the magnitude of the steering 
quantity of the steering wheel by automatic steering is small. It can prevent certainly that originate in a steering wheel rotating by 
automatic steering by this, or changing torque, and an operator senses troublesomeness. 

[0015] Moreover, since according to the configuration of above-mentioned claim 1 the automatic steering itself is necessarily no 
longer performed when the magnitude of target steering quantity is below a reference value, and automatic steering is performed also 
when the magnitude of target steering quantity is below a reference value It can prevent effectively that originate in automatic steering 
and an operator senses troublesomeness, securing the effectiveness of automatic steering as compared with the case where it is the 
configuration that the automatic steering itself is not performed, when the magnitude of target steering quantity is below a reference 
value. 

[0016] Moreover, since according to the configuration of above-mentioned claim 2 the rotation or torque given to a steering wheel is 
reduced by 0 when the magnitude of target steering quantity is below a reference value, in the situation that the magnitude of the 
steering quantity of the steering wheel by automatic steering is small, it can prevent much more certainly that an operator originates in 
automatic steering and senses troublesomeness. 

[0017] moreover, since according to the configuration of above-mentioned claim 3 a reference value is small set up so that the 
magnitude of the degree of ****** of the steering wheel by automatic steering is large, when a steering wheel is promptly ****(ed) by 
automatic steering Also in the field where the magnitude of the steering quantity of a steering wheel is small, rotation or torque is 
certainly given to a steering wheel. When an operator can be made by this to recognize the situation of automatic steering certainly and 
a steering wheel is conversely ****(ed) slowly by automatic steering It can prevent that rotation or torque is given unnecessary for a 
steering wheel also in the field where the magnitude of the steering quantity of a steering wheel is comparatively large, and, thereby, 
an operator can prevent originating in automatic steering and sensing troublesomeness effectively. 

[001 8] Moreover, since according to the configuration of above-mentioned claim 4 the danger on vehicle transit is judged, and a 
reference value is small set up so that this danger is large While being able to prevent effectively an operator originating in automatic 
steering and sensing troublesomeness in the situation that danger is low Danger can give rotation or torque certainly to a steering 
wheel in a high situation, an operator can be made by this to be able to recognize the situation of automatic steering certainly, and risk- 
aversion actuation can be demanded from an operator. 

[0019] Moreover, the **** driving means which according to the configuration of above-mentioned claim 5 an automatic steering 
system is included in a steering system as a part of automatic steersman stage, and carries out the **** drive of the steering wheel 
relatively to a steering wheel, Since it is the automatic steering system of the semi steer BAIWAIYA type which has an auxiliary **** 
torque generating means to generate the auxiliary **** torque which is included in a steering system as a part of cognitive means, and 
assists **** of a steering wheel This invention is easily applicable to the vehicle with which the automatic steering system of the semi 
steer BAIWAIYA type which has a **** driving means and an auxiliary **** torque generating means was carried. Moreover, since 
the ratio of the torque of a steering wheel to the steering quantity of a steering wheel is reduced by increasing auxiliary **** torque 
when the magnitude of target steering quantity is below a reference value It can prevent certainly reducing certainly the torque given ■ 
to a steering wheel, when the magnitude of target steering quantity is below a reference value, and an operator originating in automatic 
steering by this, and sensing troublesomeness. 

[0020] Moreover, the **** driving means to which an automatic steering system carries out the **** drive of the steering wheel as a 
part of automatic steersman stage according to the configuration of above-mentioned claim 6, Since it is the automatic steering system 
of the steer BAIWAIYA type which has a reaction force torque grant means to give reaction force torque to a steering wheel as a part 
of cognitive means This invention is easily applicable to the vehicle with which the automatic steering system of the steer 
BAIWAIYA type which has a **** driving means and a reaction force torque grant means was carried. Moreover, since the ratio of 
the torque of a steering wheel to the steering quantity of a steering wheel is reduced by reducing reaction force torque when the 
magnitude of target steering quantity is below a reference value It can prevent certainly reducing certainly the torque given to a 
steering wheel, when the magnitude of target steering quantity is below a reference value, and an operator originating in automatic 
steering by this, and sensing troublesomeness. 

[0021] Moreover, since according to the configuration of above-mentioned claim 7 a **** driving means is gear ratio adjustable 
equipment for steerings and an auxiliary **** torque generating means is power-steering equipment, this invention is easily applicable 
to the vehicle with which the automatic steering system which has the gear ratio adjustable equipment for steerings and power-steering 
equipment was carried. 
[0022] 

[The desirable mode of a technical-problem solution means] According to one desirable mode of this invention, in the configuration of 
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above-mentioned claim 1, a cognitive means is constituted [ when the magnitude of target steering quantity is below a reference 
value, ] so that the magnitude of target steering quantity is small, and rotation of the steering wheel to the steering quantity of a 
steering wheel or the ratio of torque may be made small (desirable mode 1 ). 

[0023] According to other one desirable mode of this invention, it sets in the configuration of above-mentioned claim 1. A cognitive 
means reduces rotation of the steering wheel to the steering quantity of a steering wheel, or the ratio of torque as compared with the 
time of the magnitude of target steering quantity exceeding the first reference value, when the magnitude of target steering quantity is 
below the first reference value and it is beyond the second reference value smaller than the first reference value. When the magnitude 
of target steering quantity is under the second reference value, it is constituted so that the rotation or torque given to a steering wheel 
according to the **** situation of the steering wheel by automatic steering may be reduced to 0 (desirable mode 2). 
[0024] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1, the target steering 
quantity of a steering wheel is constituted so that it may be the target steering quantity for reducing the deflection of the real yaw rate 
of said vehicle, and the target yaw rate of a vehicle (desirable mode 3). 

[0025] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 1, the target steering 
quantity of a steering wheel is constituted so that it may be the target steering quantity for making it run a vehicle along the slow lane 
(desirable mode 4). 

[0026] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 2, when the magnitude 
of target steering quantity is below a reference value, it is constituted so that the reaction force torque according to the rotation 
actuated valve position of the steering wheel by the operator may be given to a steering wheel at least (desirable mode 5). 
[0027] According to other one desirable mode of this invention, it sets in the configuration of above-mentioned claim 3. A target 
steering quantity operation means detects the obstruction ahead of a vehicle, and the target steering quantity of a steering wheel is 
calculated as steering quantity for avoiding an obstruction. When an obstruction is detected by the target steering quantity operation 
means, a cognitive means is constituted so that the vehicle speed is high and the distance to an obstruction is small, and it may judge 
with danger being high (desirable mode 6). 

[0028] According to other one desirable mode of this invention, in the configuration of above-mentioned claim 7, power-steering 

equipment is constituted so that it may be electromotive power-steering equipment (desirable mode 7). 

[0029] 

[Embodiment of the Invention] This invention is explained to a detail about a desirable operation gestalt, referring to drawing of 
attachment in the following. 

[0030] The first operation gestalt drawing 1 is the outline block diagram showing the first operation gestalt of the automatic steering 
system for vehicles by this invention applied to the vehicle of the semi steer BAIWAIYA type equipped with gear ratio adjustable 
equipment and electromotive power-steering equipment. 

[0031] In drawin g 1 , lOfloor line and 10FR show the front wheel of right and left of a vehicle 12, respectively, and 10RJL and 10RR 
(s) show the rear wheel of right and left of a vehicle, respectively. Front-wheel lOfloor line and 10FR on either side which are a 
steering wheel are ****(ed) by the electromotive power-steering equipment 16 of rack - which answers actuation of the steering wheel 
14 by the operator, and is driven, and - pinion mold through the rack bar 18 and tie rods 20L and 20R. 

[0032] Drive connection of the steering wheel 14 is made by upper steering shaft 22A and lower steering shaft 22B in the steering 
gearbox 24, and gear ratio adjustable equipment 26 is infixed between upper steering shaft 22A and lower steering shaft 22B. Drive 
connection of the power unit 30 is made by the gearing moderation device 28 at lower steering shaft 22B, and the power unit 30 has 
the electric motor 32. 

[0033] Rack - and the electromotive power-steering equipment 16 of - pinion mold, the gearing moderation device 28, and the power- 
unit 30 grade constitute the steering assistant device in which steering of front-wheel lOfloor line of right and left by the operator and 
10FR is assisted, by having two incomes mutually and generating the steering assistant force in this way. Moreover, gear ratio 
adjustable equipment 26 functions as a self-fright steersman stage which **** the front wheel of right and left at the time of automatic 
steering, and power-unit 30 grade functions as an auxiliary **** torque generating means to generate the auxiliary **** torque for 
assisting **** of the right-and-left front wheel by the gear ratio adjustable equipment 26 at the time of automatic steering. 
[0034] Moreover, although not shown in drawing, gear ratio adjustable equipment 26 is the thing of a general configuration of that the 
electric motor which carries out the rotation drive of the lower steering shaft 22B relatively to upper steering shaft 22A is included. 
Although the ratio (it is only called adjustable gear ratio) of angle of rotation of lower steering shaft 22B to angle of rotation of upper 
steering shaft 22 A is maintained to 1 : 1 at the time of the usual steering by the operator At the time of automatic steering, lower 
steering shaft 22B is relatively rotated positively to upper steering shaft 22A by the electric motor, and automatic steering of front- 
wheel lOfloor line and 10FR on either side is carried out, without this being dependent on steering actuation of an operator. 
[0035] In the first operation gestalt of illustration, the torque sensor 36 which detects the steering angle sensor 34 and the steering 
torque T which detect angle of rotation of this upper steering shaft as steering angle thetas is formed in upper steering shaft 22A, the 
steering angle sensor 38 which detects angle of rotation of this lower steering shaft as real steering angle thetaa of a right-and-left front 
wheel is formed in lower steering shaft 22B, and the output of these sensors is supplied to an electronic control 40. The signal which 
shows the yaw rate gamma of the vehicle detected by the signal and the yaw rate sensor 44 which show the vehicle speed V detected 
by the speed sensor 42 is also inputted into an electronic control 40. 

[0036] In addition, although not shown in a detail at drawing 1 , an electronic control 40 has CPU, ROM and RAM, and input/output 
port equipment, and may consist of a microcomputer to which these were mutually connected by the common bus of bidirection, and a 
drive circuit. Moreover, the steering angle sensors 34 and 38, a torque sensor 36, and the yaw rate sensor 44 detect steering angle 
thetas and thetaa, the steering torque T, and the yaw rate gamma by making forward the case of steering to the anticlockwise rotation 
direction of a vehicle, respectively. 

[0037] Like the after-mentioned, the assistant torque Ta is calculated according to the steering torque T and the vehicle speed V, and 
an electronic control 40 performs the steering assistance which mitigates an operator's steering load by [ which are depended on an 
operator ] controlling the power unit 30 of electromotive power-steering equipment 16 based on the assistant torque Ta, while usually 
maintaining the adjustable gear ratio of gear ratio adjustable equipment 26 to 1 : 1 at the time of steering. 

[0038] Moreover, while an electronic control 40 calculates target yaw rate gammat of a vehicle The target steering quantity deltadeltat 
of the right-and-left front wheel for reducing target yaw rate gammat and deflection deltagamma with the yaw rate gamma of the 
vehicle detected by the yaw rate sensor 44 is calculated. By controlling the electric motor of gear ratio adjustable equipment 26 based 
on the target steering quantity deltadeltat, it steers so that steering quantity deltadelta of a right-and-left front wheel may become the 
target steering quantity deltadeltat, and this reduces deflection deltagamma of a yaw rate, and the stability at the time of revolution of a 
vehicle is raised. 

[0039] When it faces that an electronic control 40 especially performs the above-mentioned automatic steering and the magnitude of 
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the target steering quantity deltadeltat is over reference-value deltao While calculating the target reaction force torque Tt based on 
steering angle thetas and the vehicle speed V By calculating the assistant torque Ta based on the deflection of the target reaction force 
torque Tt and the actual torque T, and controlling the power unit 30 of electromotive power-steering equipment 16 based on the 
assistant torque Ta The reaction force corresponding to the target reaction force torque Tt is made to transmit to a steering wheel 14 at 
the time of automatic steering, and the information which shows that automatic steering is performed by this is given to an operator. 
[0040] on the other hand, face an electronic control 40 performing the above-mentioned automatic steering, and when the magnitude 
of the target steering quantity deltadeltat is below reference-value deltao The assistant torque Ta which increased as compared with the 
above-mentioned case in consideration of the inertia of the electric motor of gear ratio adjustable equipment 26 etc. in addition to the 
deflection of the target reaction force torque Tt and the actual torque T is calculated. By controlling the power unit 30 of electromotive 
power-steering equipment 16 based on this assistant torque Ta The torque given to a steering wheel 14 as reaction force of automatic 
steering is reduced, and the ratio of the reaction force torque of automatic steering to the target steering quantity deltadeltat is reduced 
as compared with the case where the magnitude of the target steering quantity deltadeltat is over reference-value deltao by this. 
[0041] Furthermore, during activation of the above-mentioned automatic steering, an electronic control 40 calculates degree of ****** 
deltad of the right-and-left front wheel by automatic steering, and if it puts in another way according to the absolute value of degree of 
****** deltad of a right-and-left front wheel so that the absolute value of degree of ****** deltad of a right-and-left front wheel is 
large, and reference- value deltao may become small, it will carry out adjustable control of the reference-value deltao according to the 
speed of**** of the right-and-left front wheel by automatic steering. 

[0042] Next, with reference to the flow chart shown in drawin g 2 , the automatic steering control in the first operation gestalt of 
illustration is explained. In addition, closing of the ignition switch which is not shown in drawing begins, and control by the flow chart 
shown in drawing 2 is repeatedly performed for every predetermined time amount. 

[0043] While reading of the signal which shows steering angle thetas in step 10 first is performed and the real rudder angle delta of a 
front wheel calculates based on steering angle thetas in step 20, H is used as the wheel base of a vehicle and target yaw rate gammat of 
a vehicle calculates according to the following formula 1 by making Kh into a stability factor. 
gammat=V-delta/(l+Kh-V2) H .... (1) 

[0044] While target yaw rate gammat and deflection deltagamma (= gamma t-gamma) with the detection yaw rate gamma calculate in 
step 30, the target steering quantity deltadeltat of a front wheel calculates from the map corresponding to the graph shown in drawin g 3 
based on yaw rate deflection deltagamma. In addition, the target steering quantity deltadeltat may be calculated as a value proportional 
to yaw rate deflection deltagamma. 

[0045] The target reaction force torque Tt which should be given to a steering wheel 14 from the map corresponding to the graph 
shown in drawing 4 based on the vehicle speed V and steering angle thetas in step 40 calculates. In this case, it sees about the same 
steering angle thetas, and the magnitude of the target reaction force torque Tt is calculated so that it may become so large that the 
vehicle speed V is high, so that drawing 4 may show. 

[0046] When distinction with the required automatic steering for reducing distinction of whether the absolute value of yaw rate 
deflection deltagamma is more than reference- value gammao (forward constant), i.e., the magnitude of yaw rate deflection, in step 50 
is performed and negative distinction is performed, it progresses to step 140, and when affirmation distinction is performed, it 
progresses to step 50. In addition, according to the vehicle speed V, an adjustable setup of the reference-value gammao may be carried 
out so that it may become so small that the vehicle speed V is high. 

[0047] While the real rudder angle delta of a front wheel calculates for example, based on steering angle thetaa in step 60, degree of 
****** deltad calculates as a time amount differential value of the real rudder angle delta, and reference-value deltao calculates from 
the map corresponding to the graph shown in drawing 5 based on the absolute value of degree of ****** deltad in step 70. In this case, 
reference- value deltao is calculated so that it may become so small that the absolute value of degree of ****** deltad is large, so that 
d rawin g 5 may show. 

[0048] When distinction of whether the absolute value of the target steering quantity deltadeltat is below reference-value deltao, i.e., 
distinction of whether it is necessary to reduce the reaction force of automatic steering by increasing assistant torque, is performed in 
step 80 and affirmation distinction is performed, it progresses to step 100, and when negative distinction is performed, it progresses to 
step 90. 

[0049] In step 90, Kl and K2 are made into a forward fixed multiplier, respectively, and the usual assistant torque Ta at the time of 
automatic steering calculates ' (Tt-T) as a differential value of (Tt-T) according to the following formula 2. 
Ta=Kl(Tt-T) +K2(Tt-T) 1 .... (2) 

[0050] I is made into moment of inertia, such as an electric motor of gear ratio adjustable equipment 26, in step 100, C is made into the 
damping coefficient of gear ratio adjustable equipment 26, alpha is made into the gear ratio of electromotive power-steering equipment 
1 6, and the assistant torque Ta to which it increased at the time of automatic steering according to the following formula 3 as the 
differential value and first-floor differential value of steering angle thetas, respectively calculates thetasd and thetastd. in addition, the 
following formula 3 — it can set (Ithetastd+Cthetasd-aiphaT) — it is the torque for mainly compensating the reaction force of the 
electric motor of gear ratio adjustable equipment 26. 
Ta= (Ithetastd+Cthetasd-aiphaT) 
+ K. 1 (Tt-T) +K2(Tt-T) ' .... (3) 

[005 1] By controlling gear ratio adjustable equipment 26 based on the target steering quantity deltadeltat in step 1 20, a right-and-left 
front wheel is ****(ed) so that the steering quantity of a right-and-left front wheel may turn into the target steering quantity 
deltadeltat, a power unit 30 is controlled so that the assistant torque Ta is generated in step 130, and it returns to step 10 after an 
appropriate time. 

[0052] In step 1 50, the adjustable gear ratio of gear ratio adjustable equipment 26 is maintained by 1:1. The basic assistant torque Tab 
calculates from the map corresponding to the graph shown in drawing 6 based on the steering torque T in step 160. The vehicle speed 
multiplier Kv calculates from the map corresponding to the graph shown in drawing 7 based on the vehicle speed V in step 1 70. In 
step 1 80, the assistant torque Ta calculates as a product of the vehicle speed multiplier Kv and the basic assistant torque Tab. In step 
190, the control signal corresponding to the assistant torque Ta is outputted to a motor 32, and the power assistance which mitigates a 
control force required for an operator by this is performed. 

[0053] According to the operation gestalt of illustration, the target steering quantity deltadeltat of the right-and-left front wheel for 
setting the yaw rate gamma of a vehicle to target yaw rate gammat in steps 20 and 30, and making it circle in a vehicle stably 
calculates in this way, but Steering assistance is performed without performing automatic steering by performing negative distinction 
in step 50 and performing steps 150-190, when yaw rate deflection deltagamma is under reference-value gammao, and, thereby, an 
operator's steering burden is mitigated. 

[0054] On the other hand, when yaw rate deflection deltagamma is under reference-value gammao, affirmation distinction is 
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performed in step 50, degree of ****** deltad of the right-and-left front wheel by automatic steering calculates in step 60 as a time 
amount differential value of the real rudder angle delta of a front wheel, and reference-value deltao calculates so that it may become so 
small that the absolute value of degree of ****** deltad is large based on the absolute value of degree of ****** deltad in step 70. 
[0055] And distinction of whether it is necessary to reduce the reaction force of automatic steering by increasing assistant torque in 
step 80 by distinction of whether the absolute value of the target steering quantity deltadeltat is below reference- value deltao is 
performed. By performing negative distinction in step 80, when the absolute value of the target steering quantity deltadeltat is over 
reference-value deltao In step 90, the usual assistant torque Ta calculates according to the above-mentioned formula 2. A right-and-left 
front wheel is ****(ed) so that the steering quantity of a right-and-left front wheel may turn into the target steering quantity deltadeltat 
in step 1 20, and a power unit 30 is controlled so that the assistant torque Ta is generated in step 1 30. 

[0056] Therefore, while being able to make it circle in a vehicle stably by performing automatic steering so that the yaw rate gamma 
of a vehicle may be set to target yaw rate gammat, the reaction force of automatic steering can be given to a steering wheel 14, the 
information which shows that automatic steering is performed by this can be certainly given to an operator as reaction force torque, 
and it can urge giving an operator proper steering actuation positively. 

[0057] On the other hand, since the assistant torque Ta which affirmation distinction was performed in step 80 and increased according 
to the above-mentioned formula 3 in step 100 calculates when the absolute value of the target steering quantity deltadeltat is below 
reference-value deltao While being able to perform automatic steering and being able to make it circle in a vehicle stably so that the 
yaw rate gamma of a vehicle may be set to target yaw rate gammat It can prevent certainly controlling that unnecessary steering 
reaction force is given to a steering wheel 14, originating in an operator sensing torque fluctuation of an unnecessary steering wheel by 
this, and sensing troublesomeness. 

[0058] According to the first operation gestalt of illustration, in step 60, degree of ****** deltad of the right-and-left front wheel by 
automatic steering calculates especially. Since an adjustable setup of the reference-value deltao is carried out according to the absolute 
value of degree of ****** deltad of a right-and-left front wheel so that the absolute value of degree of ****** deltad of a right-and- 
left front wheel is large, and reference- value deltao may become small When **** of the right-and-left front wheel by automatic 
steering is performed comparatively quietly, reference-value deltao is set as a comparatively large value. It can prevent certainly that 
an operator originates in sensing torque fluctuation of an unnecessary steering wheel, and senses troublesomeness by this. Conversely, 
when **** of the right-and-left front wheel by automatic steering is performed comparatively promptly, reference-value deltao is set 
as a comparatively small value. An operator can be made to be able to recognize certainly that this gives the reaction force of 
automatic steering positively to a steering wheel 14, and automatic steering is performed, and it can urge giving an operator proper 
steering actuation positively. 

[0059] The second operation gestalt drawing 8 is the outline block diagram showing the second operation gestalt of the automatic 
steering system for vehicles by this invention applied to the vehicle of a steer BAIWAIYA type. In addition, the same sign as the 
member shown in dr awin g 1 in drawin g 8 and the sign attached [ in / substantially / in the same member / drawing 1 ] is attached. 
[0060] A rotation drive is carried out completely [ pinion shaft / 46 ] independently through the reduction gear device with which the 
pinion shaft 46 of the steering shaft 22 connected with the steering wheel 14 in the operation gestalt of** this second and 
electromotive power-steering equipment 16 is not connected mutually, and the steering shaft 22 is not indicated to be to drawing 8 by 
the electric motor 48, and a rotation drive is carried out completely [ a pinion shaft 46 / steering shaft / 22 ] independently by the 
power unit 30. 

[006 1 ] Moreover, the steering angle sensor 34 and a torque sensor 36 detect steering angle thetas and the steering torque T about a 
steering shaft 22, respectively, and the steering angle sensor 38 detects steering angle thetap about a pinion shaft 46. And by usually 
sometimes controlling a power unit 30 based on steering angle thetas which shows the steering angle by steering actuation of an 
operator, an electronic control 40 performs **** of a right-and-left front wheel, controls an electric motor 48 based on steering angle 
thetas and the vehicle speed V in that case, and gives steering reaction force torque to a steering wheel 14. 

[0062] On the other hand, by controlling a power unit 30 based on the target steering quantity deltadeltat like the case of the first 
operation gestalt, at the time of automatic steering, an electronic control 40 **** a right-and-left front wheel, and performs automatic 
steering at it. Although an electric motor 48 is controlled based on steering angle thetap and the vehicle speed V which show the 
steering angle of automatic steering and the reaction force torque of automatic steering is given to a steering wheel 14 when the 
absolute value of the target steering quantity deltadeltat exceeds reference- value deltao An electric motor 48 is controlled based on 
steering angle thetas and the vehicle speed V which show the steering angle by steering actuation of an operator when the absolute 
value of the target steering quantity deltadeltat is below reference-value deltao. Reaction force torque of automatic steering is not 
given to a steering wheel 14, but the reaction force torque according to the steering location of the steering wheel 14 by the operator is 
given. 

[0063] Next, with reference to the flow chart shown in drawing 9 , the automatic steering control in the second operation gestalt of 
illustration is explained. In addition, the same step number as the step number attached in drawing 2 is given to the same step as the 
step shown in drawing^ in drawin g^ . Moreover, closing of the ignition switch which is not shown in drawing begins, and control by 
the flow chart shown in drawing 9 is also repeatedly performed for every predetermined time amount. 

[0064] In this second operation gestalt, although steps 10-80 are performed like the case of the first operation gestalt When negative 
distinction is performed in step 50 Namely, it calculates from the map corresponding to the graph with which the reaction force torque 
Tr of a steering wheel 14 was shown in drawing 10 based on steering angle thetas and the vehicle speed V in step 200 when distinction 
of the purport whose absolute value of yaw rate deflection deltagamma is under reference-value gammao was performed. It progresses 
to step 230 after an appropriate time. 

[0065] moreover, when affirmation distinction is performed in step 80 Namely, when distinction of the purport whose absolute value 
of the target steering quantity deltadeltat is below reference-value deltao is performed, it progresses to step 210. It calculates from the 
map corresponding to the graph with which the reaction force torque Tr of a steering wheel 14 was shown in drawing 10 based on 
steering angle thetap and the vehicle speed V in step 1 10 when negative distinction was performed. In step 1 20, automatic steering is 
performed like the case of the first operation gestalt, the electric motor 48 is controlled so that the reaction force torque Tr is given to a 
steering wheel 14 in step 140, and it returns to step 10 after an appropriate time. 

[0066] Furthermore, it calculates from the map corresponding to the graph with which the reaction force torque Tr of a steering wheel 
1 4 as well as the case of the above-mentioned step 200 was shown in drawing 10 based on steering angle thetas and the vehicle speed 
V in step 210, a right-and-left front wheel is ****(ed) so that the steering quantity of a right-and-left front wheel may turn into the 
target steering quantity deltadeltat in step 220, and the electric motor 48 is controlled so that the reaction force torque Tr is generated 
in step 230. 

[0067] When automatic steering is performed, an operator can be made to recognize that certainly, since the reaction force torque of 
automatic steering is given to a steering wheel 14 based on steering angle thetap and the vehicle speed V according to this second 
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operation gestalt by performing negative distinction in step 80 and performing steps 1 10-140 in this way when the absolute value of 
the target steering quantity deltadeltat is over reference- value deltao. 

[0068] Moreover, by performing affirmation distinction in step 80, when the absolute value of the target steering quantity deltadeltat is 
below reference-value deltao, and performing steps 210-230 Like the case where steering actuation is performed by the operator, since 
the reaction force torque according to steering angle thetas and the vehicle speed V by steering actuation of an operator is given to a 
steering wheel 14 at a steering wheel 14 It can prevent certainly that prevent that the reaction force torque of automatic steering is 
given to a steering wheel 14, and an operator senses troublesomeness. 

[0069] Moreover, according to this second operation gestalt, when the absolute value of the target steering quantity deltadeltat is 
below reference-value deltao, steering angle thetap and the reaction force torque of the automatic steering based on the vehicle speed 
V are set as 0, and at all, reaction force torque is not given and does not necessarily become a steering wheel 14. Since steering angle 
thetas and the reaction force torque according to the vehicle speed V are given to a steering wheel 14 it is ****** to prevent certainly 
that originate in the torque which an operator senses from a steering wheel 14 in the situation that the absolute value of the target 
steering quantity deltadeltat is below reference-value deltao being lost, and an operator memorizes sense of incongruity. 
[0070] In addition, since an adjustable setup of the reference- value deltao is carried out according to the absolute value of degree of 
****** deltad of a right-and-left front wheel so that the absolute value of degree Q f ****** deltad of a right-and-left front wheel is 
large also in this second operation gestalt, and reference-value deltao may become small When **** of the right-and-left front wheel 
by automatic steering is performed comparatively quietly, reference-value deltao is set as a comparatively large value. It can prevent 
certainly that an operator originates in sensing torque fluctuation of an unnecessary steering wheel, and senses troublesomeness by 
this. Conversely, when **** of the right-and-left front wheel by automatic steering is performed comparatively promptly, reference- 
value deltao is set as a comparatively small value. An operator can be made to be able to recognize certainly that this gives the reaction 
force of automatic steering positively to a steering wheel 14, and automatic steering is performed, and it can urge giving an operator 
proper steering actuation positively. 

[0071] Although this invention was explained above about the specific operation gestalt at the detail, probably this invention will not 
be limited to an above-mentioned operation gestalt, and it will be clear for this contractor its for other various operation gestalten to be 
possible within the limits of this invention. 

[0072] For example, in the first above-mentioned operation gestalt, when the absolute value of the target steering quantity deltadeltat 
is over reference- value deltao, the assistant torque Ta calculates according to the above-mentioned formula 2. Although the assistant 
torque Ta calculates according to the above-mentioned formula 3 when the absolute value of the target steering quantity deltadeltat is 
below reference-value deltao As a forward multiplier smaller than 1 , when the absolute value of the target steering quantity deltadeltat 
is below reference-value deltao, the assistant torque Ta calculates K3 according to the following formula 4, and it may be corrected so 
that the absolute value of the target steering quantity deltadeltat is small, and a multiplier K3 may become small. 
Ta=K3 (Ithetastd+Cthetasd-alphaT) 
+ Kl(Tt-T) +K2(Tt-T) * .... (4) 

[0073] Moreover, according to the formula 4 of the above [ the assistant torque Ta ], it calculates so that the absolute value of the 
target steering quantity deltadeltat is small and a multiplier K3 may become small, when the absolute value of the target steering 
quantity deltadeltat is first less than [ reference-value deltal ] and it is more than the second reference- value delta2 [ smaller than the 
first reference value delta 1 ]. When the absolute value of the target steering quantity deltadeltat is second less than [ reference-value 
delta2 ], it may be corrected so that the assistant torque Ta may calculate according to the above-mentioned formula 3. 
[0074] When the absolute value of the target steering quantity deltadeltat is below reference- value deltao in the second above- 
mentioned operation gestalt similarly, the reaction force torque Tr calculates as the sum with steering angle thetas, the reaction force 
torque and steering angle thetap according to the vehicle speed V, and the reaction force torque of the automatic steering based on the 
vehicle speed V, and it may be corrected so that the absolute value of the target steering quantity deltadeltat is small, and the rate of 
addition of the reaction force torque of automatic steering may become small. 

[0075] Moreover, the reaction force torque Tr calculates so that the absolute value of the target steering quantity deltadeltat is small 
and the rate of addition of the reaction force torque of automatic steering may become small, when the absolute value of the target 
steering quantity deltadeltat is first less than [ reference-value deltal ] also in the second above-mentioned operation gestalt and it is 
more than the second reference-value delta2. When the absolute value of the target steering quantity deltadeltat is second less than 
[ reference-value delta2 ], it may be corrected so that the reaction force torque Tr may calculate according to steering angle thetas and 
the vehicle speed V. 

[0076] Moreover, although the target steering quantity of a steering wheel is the target steering quantity for reducing the deflection of 
the real yaw rate of a vehicle, and the target yaw rate of a vehicle in each above-mentioned operation gestalt For example, as indicated 
by above-mentioned JP,1 1 -73597 ,A As indicated by the target steering quantity for making it run a vehicle along the slow lane, and 
JP,10-3 1799,A When the obstruction ahead of a vehicle is detected by the laser radar etc., you may be the target steering quantity for 
avoiding the obstruction ahead of a vehicle, and may be the target steering quantity of arbitration other than these further. 
[0077] Moreover, although an adjustable setup of the reference-value deltao is carried out in each above-mentioned operation gestalt 
according to the absolute value of degree c f ****** deltad so that it may become so small that the absolute value of degree of ****** 
deltad is large for example, when the obstruction ahead of a vehicle is detected by the laser radar etc. According to the absolute value 
of degree of ****** deltad, and the danger on vehicle transit, an adjustable setup may be carried out so that the danger on vehicle 
transit is so high that the distance to an obstruction is so small that the vehicle speed V in the situation that the obstruction was 
detected ahead [ vehicle ] is high, and reference-value deltao may become small. 

[0078] moreover, when an adjustable setup of the reference- value deltao is carried out also according to the danger on vehicle transit 
like **** The danger on vehicle transit is not what is limited to the obstruction ahead of a vehicle. As indicated by JP,9-3391,A 
concerning the unstable degree of the revolution behavior of a vehicle, for example, application of an applicant for this patent It may 
be judged with danger being high, so that the drift value (drift out quantity of state) which shows extent of the drift out of the spin 
value (the amount of spin states) and vehicle in which extent of the spin of a vehicle is shown is high. 
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[0 0 0 9] icfc^HJ^ntf, ±$©±g&SgM£ 

ajwfifcsww-'* < , immam 1 2 ©mcs*^ 
t , tut essm \t m& a ft sue tc ± 5 soa asueiiois 

[0 0 10] Sfc*38lfitJ:ntf, ±$<D±g&Sg£ 

aswtins-r^ < , ±e»*« 1 x« 2 <d«§j&.cs*^ 
t, iiine^^a»mtfT±ofiMtt«¥>j£u, mis 

Sns (»*J!U<D«jS) „ 50 
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[001 1] $fc*«HEJ:ntf, -taicD±gftK®£ 

ianwicajar^ < . ±Etit*JS 1 as 4 

Tx ii9ffig0i!j^86SHttiui&ag!l^li6¥ia©-^i: LT 

it*-rs c tic <fc 0mii3JjMeii©K)ie«k:»-r*i<nEx 

(MsRifi 5 <ot»j«) o 
[0012] ±a$<D±s&s®£ 
saaHfltatf-r ^ < , ±wm*m 1 as 4 «&ic5*^ 

i9E»Kii*e«OT«irsi6iiflBM¥®i:, imeB»¥ 

h;v^##?ai:^ ; ff-r§xx7/W7'r^ 
s©att»iesiiTa6t), mH2ig»i¥a{±Hfnas^«K 

S ^«KE»PflWTT* * t * ic tt wes* h 
%ffi«f S c i: .c J: "3 «ia«Kllo(aKaicW"r s 

[0 0 13] ££#Hf!8.C<fcft{f, ±a?<D±|g^»®^ 

o> soi2ffiaiteieh;i'^si4¥att^7-xx7';y^ 

[0 0 14] 

ueao^ t * *^sipfi*s* s fc * tc hb LT^«tiSi©i5 

$A^J^^v , 'i:§^c^iX■f7 , J yfit^—ft/ t^jgSSlc 0 

)i/ttfmh ltz k> t s c tea LT®e#;&m>L£ 
[0015] *fc±ia»*Ei©«jiEK«fcnfcr, a«e 



(4) 

5 

* -Mc Z> mWS L < l± h ;l> * *< o ic n 
5©T\ g«i»)RlcJ:SfiMeitOteK«0**?j!>^« 

[0 0 17] Sfc±IE»#E3©*jSfc.fcnt;r. gftfll 

jc^^o < o tiaw6«w*aie*tia»-&K:t4, $)&f§© 

So 

[0 0 18] *fc±IBM*E4 0«jafc:«J:ttff, 
f 5o 30 

[0019] sfc±aa»*«5o««Kj:nH:, ifti* 

ffiafilK h /I/ * 5E4^ ® * S t5XfW7^t 
TT* 5 i: * tiffiSiete h /l/* ttmx? 5 c fc fc «t y 

©jtaMsas ns ©-e, grates©* * a tfismssn 

[0 0 2 0] 3:fc±SE»#lIt6©8Mtfc«fcnfcr, sn» 
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*#rs*r7/V7^*s©s»»RSHre*s© 
© h )V? ojttf n« ©t% s iisttfi©* t ? # 

[0 0 2 1] *fc±§BHfl^S7<D«|fi)ct<tn{f, tElUE 

lKh;l/^^4^g{i^7-^7U>^fiT*fe5(D 
T\ T.T7U>^ffl^-VJ±Pl^BSt>"^7-Xx7U 

[0 0 2 2] 

mt i «i|£Sfc«<D* 1 5 ^S^ffi^TTS. 5 1 * ic « g 

<T3 J: 5 (ffSU^JBttl) . 

[0 0 2 3] *^c0ffi(D-O©»^ LVfiHttCtn 
»f» ±EH*3!l 1 ©«fig{c^V>T, ^#IS«g^ilEte 

vfrt cottitim l , in iiii5^so* # ? - ©a* 

ffi*SfP* S * t H i UtMg «fc 5 S(Kfi<Dti)K«?£ 
2) o 

[0 0 2 4] *mi<Dm<D—O<0&£L^imiC*tl 

liM^ffiMf 5 /c46© g ®ig(3t«T-fe 5 «k 5 1#fiSc^ n§ 
C»$U«3) c 

[0 0 2 5] *5SWOflfiO-0<0»* l^llt «fcn 
tf, ±E8B*JR 1 ©««tc)^V>T, «)3t||©g1il£^* 

[0 0 2 6] *SWCffl!O-r30!?i LVjRat ±n 

tf, ±iaif*3S2©«fi!c(cfi*v^T, giieseao^^^ 
tfxf-7y>^>r-;uk:(*4«n5«t3«iB8«ns 
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[0 0 2 7] *38HI3<Dfl&<D-0©$Tf LV>afeMc£tl 
[0 0 2 8] *»W<Offt«— 3<0» * LVJBttt ±n 

(»su^S87) o 

[0 0 2 9] 
[0 0 3 0] 

♦aunt .j: smsiffi gn&iie&Bos-QfgflHgffi*^ 

■t«W&«J«B-Z?2&5. 20 
[0 0 3 1 ] 0 1 lO&Ts 1 OFLRtf 1 OFRti^-n^n 
mm I 2©fc&©fu$§£SU 1 ORLRtf 1 ORRli^-n 

(omm oflr^i oFRttae^icfcs^T-Tuy^* 

1 8RW'('a7 K2 0LRt>*2 OR^L 

[0 0 3 2] Xx7U >^*-f-;H 4(±7-y/^Xx7 
'J^"->+7h 2 2 ARtfn77r7'J>^t7 h 2 30 
2BfC«fc9Xx7y>^#+#-y*X2 4fcK»ga«£ 

f7'j>y->t7h2 2B fc<Drafctt#-WfcnrSgB2 
6)b^«?nTV5. D77f7'J>^>t7F2 2B 

icimwmmmmz scio^-az-y f- 3 o« 

SBSttTfc*), ^7-a-'yh3 0afIt-?3 2 
[0 0 3 3] fr< LT7'y? • 7>F • ¥=-*>m<DW. 

/w-a^-y f 3 om&mva$®LTmte7i/7< ftj 40 

*«£?-3Ci:fcJ:9Be#K:J:3;te&<0tMtl 0FL& 
Xf 1 0FH©«M6%*flffiir«»ie7S/7, F«£«MLT 

hn^a^ai: L-n$tgir5o 
[0034] sfcHtctt^snTv&iy&v ^\mm 

g«2 6(i77/Uf7 l J>^> + 7 F 2 2 AtCflLfg 

nmzay 7,7-7 vy^i^ryvz 2 b fcuflgigBrr £ so 



1fF^2003-l37l22 
8 

Bfc^-^fc^trHKWfcBritofcO-e&'K B£#£ 
J:5il^O}SieBflcli7-y^X77 , J ^"v't7F 2 2 
A(D@&ftJ!£fc*tf 5n7X-f7U >y->t7F 2 2 B 

affl»l^fct4«3[*-*KJ:D7«y/<;*?' 
7U>y->+7F2 2 AiCl$LWittmcn7 7.T7 V > 

#<MXffiiftf^(Ctt$^IC^Oi)m 1 OFLRtfl OFR 

[0035] m^com-commnmicmT^ 7-v/sx 

f7U^*i/+7F 2 2 AlCim7-y 'IXt-7 

+7F ©isi^jt^^ft est tr^ffi-r sisaeft-b 

4atfHM6h;l/^T*ttmr« F;l/£-te>+F3 6 
*W5tlT*30, □7X-r7U>^v'+7h2 2Bt 

ttRD77f7U y^y^y Y<v®m.ftfc*lz&imn 

nmf&fteatLTmm%®ffcn-tyv3 8timft> 

nxis*), ctr.c><D-kyy<DBiJ]im : ?MWgW4 O'n 

«ie«nso tf3«gi4 otJiDiiffi-by-9-4 21a 

0 ^m^nfc»j$ v £jjvrf§*t stf a - u- f -t >+f 4 
4 k «k *) tttt £ n/c$no 3 - u- f y m*% t a 

[0 0 3 6] fiH 1 tttBBfc^SttTl^fc^tf, 
&JBBB4 OttC PUfcROMtR AMfcXa^3*-h 

&oTl/->TJ;V\ *7c«DKft-t>"9-3 4RtF3 8> F;U 
^■b>-9-3 6, 3-U-Hr>'^4 4 li^n-fn^SS© 

[0 0 3 7] &j&D$P<, 0i±iIK#tC 
£3aiit«fcKHcii4 ; -ntRjggB2 eoBJS^Jt* 

1 : neuter 5 asiKb^^TStfsavtis 

i;T7'>*M>;l/*Ta*»BU 7->XF F/l^Tatc 

-v F 3 0**J»r5il tic <fc 9iHSB<D£jieftft«8» 

[0 0 3 8] 4 0tt*«flDB«3-U 

-F-t>-9-4 4tcj;0^tB^4ifc$iiO3-b-h y t 
©SMA ytfiK-rSfeftOfefilMtOBWeiKMA S 
t*»*U B^«9e»A < 5tcacJt^j:bRr^SB2 

6 Oiim*-^ «»Jfirt 5 c f: t <t k> ttmk<rmxtm 

3-U-hOffliSA y%fi»tT¥«S<D»0«f<OS«tt 
[0 0 3 9] #lc«?$iJ®SB4 Ott, ±Ei»J*ltt* 

T t fc mm<D F ;U ^ T t <DMM m~3 * 7 -> X F F ;!/ ^ 



Ta*»SU 7->Xh H;l/^Ta»c2lo"flti)iS/^7- 
Xf-7U>?SKl BC^7-a-7 \~3Q*MM-?Z 
£ t ic «fc o , iii KfflM&ft: U g h ;u ^ T t tc »^ 

[0 0 4 0] cftfc#L*?»J»8B4 oii, ±Ein 

tptfjuUTefeS l«E7Jh/l/$'Tti:fSBi 
OH;l'^Ti:©<iMtcJrax.T^-VJ±or^g2 6 ©Ufa 
*- * ©1Stt^£ #1* LT±e©«fcfc Jt L Ttt*£ 
nrcT->X H h/l/*Ta*»J*U h Ta 

fc38r3*?fiSftS/*!7— J^TU y>fWM l 6©/<7— a 
--v H3 0*SJ»-r*ci:tJ:»), SWtM&aEJjfcL 

[004 1 ] Mt«?sjffl^B4 ott, ±rea»«iK« 

S¥lt S o*V|v£ < 4 5 J; 3 fe&iK!St©e]fciIfi <5 d©*6 

ttffitfSUT, snrrntf gmnKicj:«££Miioti 
ite©3a£ ices vxmmm s o^m^mt 

[0 0 4 2] %£B2lC^£ti;fe7D— h£#M 
LTHSOS— OHfl6®!SK:Kt**iii*M6ltiJ»K-ov 

T^-r§ 0 fl!iia2ts«nfe7P-f-v-nc«t5W 

[0 0 4 3] S-fX-f-y^l OtRVTttWeftOs* 

t» HZMffitDt^f—tl^—XtL, Kh£7£tf 

W 7 7 9 9 t LTTf5©S lttSEo T$f|Og® 3- U 
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♦ tfcttffla-U-h y i:©{IMA y (=yt-y)^»K 
?n«tftt, 3- U- MIMA yfcfi-3*H3lC3*« 
nfc ^5 7 left JSt 57 7 7<fc t> iiijipfico i flHBKft A <5 

y t jt«-r s ft l risa* * nx t «t t \ 

[0 0 4 5] 7f-<y74 Oicm^TimmVRZfWilfcft 
9 s(cSc5t0 4 fc5*£ftfcyv7»C*ra;-rs V-y 7<fc 

*j xt7 u 1 4 tc-'5 e>n§^t g^ST^ 

10 9 s£O^TflT@fllKa h;l/^7 T t©*£ 

[0 0 4 6] 7/5 0tCj5*V>Tfi3— U— KSMA 
y <D*fi*f«AW=fifl y 0 GEOSaK) tU:T-fc5^S*> 

tffTfrtt;fcttfc{i7-f>y7l 4 0^)1^ If^PJgiJtf 
fTfetifci:tU:(±Xx-y75 O'NjttTo $3*p?fil y ol± 

20 [0 0 4 7] X-ry7'6 0KKTtt«IRfa:»lieft8aK: 

«piaa»«i:UTigiisia«d!yjfi!i«n, x-r-y77 
nfc ^ 7 tft jst 7<t o mmm s otfmwzn 

[0 0 4 8] 7r7 7"8 OtCj^Ttig^fiieaA (5 tO 

fTt>tifci:?lc{iXx'y7i oo^\ji^ SSWSWff 
ton^i:Slct±Xr-y79 0^\jtty o 
[0 0 4 9] Xry7'9 0t»TttKlRt;K2**n^ f 
tUE<D-£<D{I&i:U (Tt-T) ' * (Tt-T) © 

7->7M>;^Ta*Wm o 



y t=V • 8/ (1 +Kh- V ) H ( 1 ) 

[0 0 4 4] X7773 0fc»V^T«e«3-U-h y * 

Ta= K 1 (Tt-T) +K2 (Tt-T) ' (2) 

[0050] xf77i o otftTB i K^tmmk KMzvt^T&®nmis<omttntz.7i/7,Y v^ti 

H2 6<0««t-^tSO«ttt-^yhi:U C**-V 40 a*^»»«n5. «TEOS3C»tt* (I 0std+Cfl 
tfcRTaSi6»2 6fD«S«i:U a^rttib^W-Xf- sd-o T) LT#^tfcTinE*«2 6©*«^-^ 

7 «J >^«ffil 6 ©^Jt i:U QsdRtfQstd^^n ©fi^Sffifi-TSfefeOh^f T?fe5. 

znmmftdscowiftmRzf-femftmtLT. tie© ^ 

Ta= ( I 0std+C flsd— a T) 

+ K1 (Tt-T) +K2 (Tt-T) ' (3) 



[0 0 5 1] 7x-y7l 2 0{cS*-a±g A St 
CS-3S*-mRlg«S 2 6 A^JW* n« £tlc£*), 
tttiMtomKMifi g A 5 t ic 4 5 <fc 3 fc^fj 
HA^^^n, XT7 71 3 OtCj^TtiTi/7 h 
TaA^^$n5<fe9^7-a--y h 3 0»IStl, 



50 



[0 0 5 2] XT771 5 0tcS$T«4 ;r -\'tbBl^gB2 
6©Bj^-Vtb^l : lt«l«FSn, XT771 6 0fC 

f 5v>y7<fc»3»*7>'7H hyI/^Tab^»Jf«n, 7 
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[0 0 5 3] 2K UTHScD^ffim^ <fcft(f, Xf7 
7"2 0M"3 0{cK^T¥ffi«3-b-h y^i^H- 
V- V y tic LT$$S^$^WlcffiElHl^-t±Src46<Dfctr 10 
wM(DgWM$fcmb 6 ttfSSWStiStf, 3-U-HI 
M A y tfgfpffi y o^rST'fe § i: t IC liX-r -y 7* 5 0 tC 

r^xwMWMm^n, xf'^i5o~i9o*i 

[0 0 5 4] C nicft L 3- L—MlM A y»ISy 
o*ril5T-$.5 i: tlc&X^-y 7° 5 0 fcK^T j^TOJtf 

ijt>ft. xt-v 7° 6 o t^THu$soiiie^ svmmwft 

m t L T g ft l»£tc cfc § fc^mrteOlE^iSS <5 dtf ?f§W 20 

[0 0 5 5] ; ?-LT7sT'y7'8 0 KftTiWEflHI A 5 

% (ftM-r § j£SS«<« § Sfr <Df iJS Wt toft, i ^$g(K 
» A 5 t©*6ttffl#SiPfll 6 0*8* TV 5 i: £ lct±Xx 
•y7°8 OlcS*^TS^iWfTton§Ci:»cj;t), Xf 
•y 7°9 0lcS*t 1 T±KS2tCtSoTil^<D7i/7. h h)l 30 

ft, 7>x'y 71 3 0£S*T7->Xh h;l/7Tatffg£2 
n5«k5/<7-a-»; h 3 0AW<9£ft-S> o 
[0 0 5 6] fl£oT**&3-U-h ytfSfllH-U- 
h y ttc % § <fc o g ftfftKS^fT-r S C t K £ r> 

%££«fcffi@S-£5cfctf-e£Si:ttfc, gftjififc© 
ttawewrtoftTv^c t*^-r««*s* h^tti, 

T6tHlcae#tc#K.Sili:7b^T't, SK#tcJliEi5:j* 40 

[0 0 5 7] cttlcttbitiilSSSffiA at©«ftffi#S 
6 oJ^TT*£ 3 i: # tc U Xf <y 7" 8 0 fClKVT £ 
WaWfrtoft, Xf77*l 0 0£S^T±8B33fcfl£o 
Ttt^Sftfcr^^hhil/^TajyMW^ftSOT, * 
i|£D3-U-b y*^S*3-U— h y UC&SJ^gft 

tttc, ^S&lftlKS^^X-rT'J yf^-)l 1 4 tc 
5*.&ftSCfc*fflifHU ctilciOlSWi;® 
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L TEto L 2 *!8 1; * C i: fcfitHfc Witt 5 c i: #T £ 

[0 0 5 8] &fcHCT®X-0$flHBKlcJ:ti& Xt 
-y 7*6 0 tcS^T gftlSiSfc <fc ^.fefemiilicDetejaia 5 

(j t*a^fi 5 o*vjs$ < 4 ^ j: 5 -£i5ttm<Dm.m&m. & a 
(ommmcm vrw$m s otmsjsMt ti^<ov. g 
mnmc «t § fe&8a*«<Dteji6A t JtiRwg! j f>^t tf toft 5 
* t «s*fii <5 o*tmm*z t Mifctsra u c ft t 
«t oaiE#^wg*x7 : -7'j >y*-f-n/o H;U7^ 
ft£#. t i. c t less l T^to u ? 1: 5 c t ^esu 
tRs±-r§<ii:^T*t, a» tc g is^tetc & % iz&wm<d 
fcifcmmMm^Mcft t>ti % t sic « jsw «$ o^tt 

ffiWtXx7 'J >^7'*-<-;l/ 1 4 t-^jLTSHiJMe^ff 
toftTi^S C i:?:aiE#lcfiil|{c^a?-tir^ C i: A^T* 

[0 0 5 9] iZiOtffiIRi 

H8tt^7 L 7/W7'f-\'SO¥lliKJBfli?ftrc*S6WJC 

[0060] c(Dm~<ommmmicm^xii. xttu 

y?t^->l 1 4 tS^^ftfcXr7'J >y*->t7h 2 
2SD*ttS)S/^7-Xx7'J>^SBl 6(D\±-*yis 
^7h4 BttfflStaiS^ftTfeS-r, Xf7iJ>7 , -> 
■V7h2 2««^t-^4 8K«tOBI8ttt^ftTt^ 

&C&iLLT!el$Zm.m-£n, M-^y^\-y \ A 6t±7> 
■7-7 y >fi/^7 h 2 2 i:ti5t:^tCffijiLT/^7-^r. 
•y F3 Ot«tt>lHll0BI(l?ft5o 
[0 0 6 1] $rcHHKft-b>-9-3 4atfh;I/*-b>*3 
6{i^n^ft7.^7yy^ % > + 7h2 2KO^TaM6ft 

LT*?$iJWSB 4 0 «il^BtlC(ijlfE#<D^^{ / PtC 
LT7.T7U >7"*^-;l/ 1 4 

[0 0 6 2] CtltWLgtt^BftCti, «?«IJ»SB 
m-3%>W-=L-v b 3 0 ^:fiJ29"f %££lc&*0 2fe^a>J 

in^eitLTgKi^^Ti\ ase^«A itoiew 

ffijb^SPfil .5 oZm*. Z> t * (C fi g»jf)K£DaiK^ 

-riweft ep&tfl*iavfc»tJt*st€— * 4 8^» 
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[0 0 6 3] ^C09JC^tlfc7D-^-v— h^#S§ 

tksh^-tso t&ffl 9 ksh^t® 2 tsjnt^f7 -ft 
ra-o^r- >y ^tctiig 2 tcs*^T^?nrc7.f--y 7§^§- 10 

ft7c7a— ^+-Mcj:53iiJ®feiafc«^;£nT^ftl/-> 
[0 0 6 4] CO»-©*JBI5«ctH^Tfcl:, 7>x-y7 

# , xf'>75o t^^Tsswgijj^fTtjn/fc t tic 

fcflsRtf¥igVK8"3fBll ot^^n/cy^^tw 

fS-rSv-yy^^jig^n, L*^£Xx-y72 3 0^\ 
itt?o 

[0 0 6 5] £7c7.x-y78 OfcS^TftltWgyjWTto 

5 aMTTS 5 goWSrjtffrfeftfc i: * tc fi x x -y 7 2 

1 C\jt*, S£¥US'WfTfcft7ci:t{ctiXx-y7l 1 
OlcSH^T Xx7 U > ;l/ 1 4 0jg7jt-;l<^Tr 

tfiMEfc epM/wivicg-^tia 1 oic^snfc^ 
7ic*f{S-r^T-y7'j:'3^a[?n, w^i 2 ojcj* 30 

t^T»-(03^«©»^i:HilltcSIWM6*«fi*jtu 
X-r>y7l 4 0»CJ^TXx7'J>-?"*Y-;l/l 4 Kg 

ft. LHflXf'y^lOAlSo 
[0 0 6 6] Hl£X-r>y72 1 0 fcJ*V>TfciUr$£>X-r 

a wi/* TnWMefl e sjkvmmv\zm-32® i o tc^ 

£ftfc^7£#jST5 , 7«y7.fc!)iJlJfS*u Xf7 7 

2 2 Ot^v^TttS^KJItoiBKMA^BawaKflA <5t 
fc*««k3£*ffitl#qHI6S*i, Xf7 72 3 otcS^T 40 
t±5:ft WU*Tr#5§:££ft3«fc3«5vt-*4 8#flJ 
8?£ft£„ 

[0 0 6 7] fr< LTCOJgr©Hfi&B&Hc«kft{£ % g 
&X-r>y78 0fcK^TS££J9J#fr*>ft, Xf77l 

io~i 4 oi)mftztiZ£tic&t)mfcnBpR.xfm 

-;H4l:^?>nS0T, iibMSlKA^TfeftTt^i: 
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[00 6 8] £ 7c g jflilfcffi A 6 tQ£#flbtf]fi!|HI <5 o 
ttTT?&S £ £K(iX-r -y 78 o fcfi^Ttf^PJgiJjbtfr 
frft, 77772 10-2 3 OiWtlSCttJ: 

Tu y7*^-;u i 4 Kiim&gvmmfttcx&mfc 

ft 0sRtf*ilV£f6i;fdx7] h;^^Xr7U 

Xr7U>7^-;P 1 4 K^6nSC fc*K±LT 
2IIe#^S t> L £ fcffi U S c fcttlfcfcia jfc*- 3 c i: 
T**5 0 

[0 0 6 9] *7cCOS-©IUSJBi!t«j:ntf, BISK 

i£^nxf7 ij y^-f'— ;l/ 1 4K5A Ml/^tf£< 

fclx.1l Y)\>*?tf*7-7 V yyt^-zl l 4 &ft£ 
OT\ gg$£fl£» A & t<D*fe*fffi#g*gffi 6 QWTTfcS 
«iHtS*l>Tj3!i{E#*^x7 V 1 4 <k 9*8 

Ml/*tfft<ft*c£fcjeHLT«l^tfsaiK* 

[0070] ^^-(ommmmicm^xttE^tm 
ft 5 <fc ? &feH5^of^iia <5 doiewfitcjts uts* 

ffi<5otfTOS:££ft30T\ S«iJM6fcJ:S^t(J|i 
oiaK^JtKWa^^ tfTfetiS i: t K {ia^iffl j 0 ^ 

^ r - 7 V y f*^ -;KD h ;U ^ i; s c t icfem 

K:?Tt)ft5ttttta?pfil5o%ltK^?V>ffltIS^ 
L, i!ftlcd;t)gi!)jSieoS^^«ffiWlC7.x7'J>'y 
1 4 t#xTlil!l^«6*nf fcftTl/>5 C t ^a? 

[0071] W±(cS$^rt±*%B^^©Hfismi(c 

ft 5 1 ot-ii ft < , *mn<Dmw menmm^o 

[0 0 7 2] M^.(f±a;0S-0^j5fifl5ffi{cS$^Tti, 

gMe«e« a s tnmimtf&mm s 0 *m?lt^& t * 

IC {± 7 > X h h )V 5 T a#±?ia j£ 2 K -o X ffiWZ ft , 
g4Si£Ji£fl A 6 tOJS^ffl^BSp® 5 ofcTFT&S t 
{± 7 i/X h h ;b * T atf±f ESC 3 1 o T Sl» $ ft 5 <fc 
d^ftoTl/^A^ K3^& 1 £9 t^^^iEO^SJtL 
T> g^lg^B A 6 t<D&timffW£m S oJMT-p*S 
t £ t4 7 *> X h h ;!/ ^ T a^TsSO^ 4 K«£ o T«j? « 
ft. g£MS*£«A 5tO*65>ffilAVjN5vMiH^|S[K33bVJ> 
*<ft««fc5^IE$ftTfeJ;V\ 



(9) 



2003-137122 



15 



16 



Ta= K3 (I 9std+C esd-aT) 
+ K1 (Tt-T) + K2 (Tt- 

[0073] gfcseicieifiA 6 t<omm mm-vm 
mm s uxtts K>&-Dm-<nmm® s i <t k> fc'hsvs 
-(ommm s mtx-tb* t%\at sm^m us torn 

*t*tf**^»2fl»K3tf/hS <&3cfc57->Xh}- 
X h H /I >7 T a*^±iBS 3 lefto TfRS2 4a3 <k ? <£iE 

?nrtj:v^„ io 

[0 0 7 4] |p|«t±aoS-Oll!HBSIK:»V'»Tt, 

e urn a v t stj < s ftSMeos* f ;i/ * t ©a t 

[0 0 7 5] Sfc±JSOJB^O^flUB!fi»C»^Tfe, i 
o^r<DS¥<i«5 2W±T*fe5tf ICtiB^g^MA <5t 20 

A (5 tO«»ffi^»n0DS¥ffi «5 2*^T'&5 k f tctiS 

^h;i/*Tr*^»iieftesRtffjgvk:(Si:Tifi)isns 
[0 0 7 6] $fc±xE©&HSKB!!fcft^Tli, JftKH 

x.tffiijiEOl$ffi¥ 1 1 -7 3 5 9 7*2tfBfciH**ftT 

SfilKS^ 0IAtf«FM¥l 0-3 17 9 9*f&«KK 

Sfttftftffi* ft *«HKWOB«14!*iai!^- 

ffifc© S SHEIK* T'fe o T t> «k \i\ 
[0 0 7 7] $&±a5©£fSSSJBJglcfi^TH:, S¥fil 
rS otii|fcl£ft& <S d©fft*MiItf *ff I^IJ if'hS < &5 J: 9 

mmtf'bZ^te if, BP-6*l»3£fT±O/BBWt* ,5 JS0 , '« if 
[00 7 8] $ £±$©$0 < S*<1 6 oi$mmfefi±.<0 



T) 



(4) 



ssn<» ^iioxvf^osjs^-rxtry^Ua- (x 

tf >ttHft) ^$$5© K U 7 t- 7 7 I- ©SSfc^f K 'J 
7M'Ja- (F'J7h77httA8«) *^^!5iffe^ 
tts»^i:TO££ftTfc«fct\, 
[0ffi©ffi#&l«0E] 

[0i] ^j±Ri^BRa"n»)S^7-xx7';>y 
tc-t ^ x f- 7 / w 7 -r -^©wbk mm s n 

[03] 3-U-hfIMA y kfc&MfclcQglgiiflMA 
[0 4] i*iieftesi:B«S*h;W^Tti:<DraoK«* 

[05] fcifc&msdcDmMmk&mmsotcDfflvmm 

[06] SI6h;l/^Ti:S*7i/Xh Wt/^TabkOfH 
<DK«%^fy77TSSo 

[0 7] ^javfc^a^KvkcHoBB^^-ry^ 
[0 8] XT-T'uvjva.omffiicmmznttnw 

[09] m-nmm&micmtfz&mmmmfr-i-y 

^■T7P-f-+-hT'fe5o 
[01 0] *lKfc8sKtfflpi:K;toh;U*Trfcfl5flf|© 

1 0FR~ 1 0RL--9H 

1 6"«;W-Xf7'J>^ll 

2 2-Xr7U>^>t7h 

2 2A-77'Uf7y>^f7h 
2 2B-o7Xf7'jy^+7h 

2 6 -*irttRne*« 

3 o - ^7-3.- y h 

3 4, 3 8-JftKft-fey9- 

3 6 - - h;l/^-tr>-9- 

4 0--«?$iJffl)gg 
4 2-$a-feV9- 

4 6 -t!^yi/-v7 h 
4 8-*SlKft-bV!J- 



(10) 



0 0 3-137122 



[Ull] 



[0 2] 



10FL. 



42 



10flU^ 




• 10FR 



CUED 

S 1 o 1 

fSl«*a* I 

r 



S 2 0 



S 3 0 I 



BflMStlMASt-a* 

(H3j 

S 4 0 1 



12 



(HM) 



S 5 0 1 , _ 
<lAylfcyo?> 



S 6 0 



-fx* 



s 7 o 1 

MUHTtart* 



(MS) 



S ISO. 

|pra*Vtt- 1 : i 

S 1 6 0 1 

TabjUtt (H6) 



S 80 1 
<|A*tigSo7) 

IT^ 

S 9 0 1 



S 1 



(B7) 



JORfl 



S 1 00 J , 



S 12 0, 



S 1 3 0 



I 



S 18 0. 



<Ta—KvTab) 
S 1 9 0 j 



[03] 





Ait 


(+) 




(-) 






{+) B 






o "S. 


Ay 






,(-> 





( 'lEED 

[04] 



[05] 



[0 6] 





Tab 


(+) 




<-) 






/ (+> 






0 








(-) 






[07] 



[01 0] 



8 



*ig V 




(11) 



W!JH 200 3-137122 



[08] 



[09] 



10FL, 



42 



411 




44 



■10FR 



12 



1QRfl 



CHZD 

St o I 



S 20 L 



S 3 0 I ~~ 



S 4 0 "T """" 



(H4) 



S 5 0 I 
<lAy|fcyo7> 



S 6 0 



s 7 o 1 °°" 
gasj 

S B 0 1 
<l Agt)^Jo7> 





J — 


1 1 0 . 










(El 


1 0) 



S 1 2 0 1 



S 1 4 0 j 



S 2 0 0 



(B 1 0) 



( s 2T0 



S 210 



(BIO) 



S 2 2 0 1 
gggSggjig I 

S 2 3 0 j 



(5Dint.ci. 7 njmiib-? 

B 6 2 D 137:00 
(72)58«# g« £jg 

(72)#gB#g gj| H= 



I 7 I r-va-K 
B 6 2 D 137:00 

F 3D032 CC08 CC20 DA03 DA15 DA16 

DA23 DA33 DA84 EB12 EC21 
EC31 

5H180 AA01 CC03 CC14 LL01 LL08 
LL09 



